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/* wxMaxima 0.7.1 http://wxmaxima.sourceforge.net

Maxima 5.11.0 http://maxima.sourceforge.net

Using Lisp GNU Common Lisp (GCL) GCL 2.6.8 (aka GCL)
Distributed under the GNU Public License. See the file COPYING.
Dedicated to the memory of William Schelter.

This is a development version of Maxima. The function bug_report()
provides bug reporting information.

(%i12) psi:makelist(t*n, n, 0, 3);

(%02) [1,t,t%, %]

(%13) psi(n,t):=ev(psi[n+1]);

(%¥03) psi(n, t):= ev(psin+l)

(%i14) psi(2,1);

(304] t°

(%15) inner(x,y):=(1/2)*integrate(x*conjugate(y), t, -1, 1);

1
(%0h) dnnerix , ¥v) :=Eintegrate(xconjugate(yj st ., -1 .1}

(%16) norm(x):=sqrt(inner(x,X));

(%cB) noxymix) ::'\Jinner(x . :x:]ll

(%i7) phi:[];

(s07) [ ]

(%18) phi:append(phi,[psi(0,t)/norm(psi(0,t))]);

(soB8) [ 1]
(%19) u:[];
(503) [ ]

(%110) u:append(u,[phi[1]]);
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(%cl0) [ 17

(%i11) for n:2 thru 4 do
(u:append(u,[psi[n]-sum(inner(psi[n],phi[m])*phi[m],m,1,n-1)]),
phi:append(phi,[u[n]/norm(u[n])]))$

(%i12) u:

1 3t
(3012) (1, t, t°——, t> -]

3 5
(%113) phi;

aﬁ[tz -i] Sﬁ[ﬁ _]
3 L

(3013) f1,~J3t, , ]

(%i14) P2_c[i,j]:=inner(phi[i],phi[j]);

(%old) PE_CI. 3 = 1nner(ph1i . phlj)

r

(%115) genmatrix(P2_c,4,4);

1 0 0o 0

o1 0 0

(%o0l15)
oo 1 0

oo o 1

(%116) x(t):=sin(%pi*t);

(%3cla) xlt):r=sinl%pit)

(%117) c:[];

(2cl7) [ J

(%118) for n:1 thru 4 do
(c:append(c,[inner(x(t),phi[n])]))$

(%119) c;
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NEY ATz spi? Z 30y
PRI I

tpi

(F0l9) Fo,
2 5pic

(%120) phi(n,t):=ev(phi[n]);

(2020) philn, t):= ev(phinj
(%i21) phi(1,0);

(3021) 1

(%122) xhat(t):=sum(c[n]*phi(n,t),n,1,4);

(3022) xhat{t) ::Sm(cnphi(n L ti,n, 1, 4)

(%i23) xhat(t);
3502 spi° - SDJ[tS —E]
5 3t
(3023) +—
4 5pi° spi
(%124) ratsimp(%);

(35%pi” — 5251 ¢° +(315 — 15%pi~ )¢
(So24)

2 5pic

(%125) MSE:(norm(x(t)-xhat(t)))"2;

spi® - 20%pi? ¢ 420%pi® - 3150
(F025h)

2 5pi”

(%126) if numer#false then numer:false else numer:true;

(%c2A)  true

(%i27) MSE;
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spi® - 20%pi? ¢ 420%pi® - 3150

(Fo27)
-
2 %pi

(%i28) ratsimp(%);

(%c28) 0.0043%0116619565

(%i29) if numer#false then numer:false else numer:true;

(3029) false

(%130) xtay(t):=sum((block (diff(x(q),q,n), ev (%%, q=0)))*(t"n)/n!,n,1,4);

(3030) xHtay(t):=

blockidifflxlagl , g, n), evi$s , g=011¢8"
sum s, 1,4
n !

(%131) xtay(t);

w23 3
=pl1 &
(3031) 3%pit —

&

(%132) print("built-in Taylor function gives",taylor(x(t),t,0,3));

3,3

(pi- &

built—-in Taylor function gives S%$pit -———+ ...
&

spic o

(5032) %pit ————+ ...

(%135) wxplot2d([x,xhat,xtay],[t,-1,1]);
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(%035

(%136) e(t):=x(t)-xhat(t);

(%0361 e(t):=x(t)— xhat(t)

(%137) etaylor(t):=x(t)-xtay(t);

(5037) etaylor({t):=x(t)—xtayl L)

(%138) wxplot2d([e,etaylor], [t,-1,1]);

e
etaylor

[
*

(%038)

(%i39)

Created with wxMaxima.



